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SUMMARY: The authors have investigated the effects of parental 
smoking patterns on the pulmonary function of children in East 
Boston, Massachusetts. A crude inverse dose-response relationship 
was observed between the level of FEF25-75% predicted of children 
who never smoked and the number of smoking parents in the household. 
Compared to children with two non-smoking parents, the level of 
FEF25-75% predicted was 0.156 and 0.355 standard deviation units 
lower for children with one and two currently smoking parents, 
respectively. An additional decline in level of FEF25-75% predicted 
was observed for children who themselves had smoked. Smoking 
children with two smoking parents had an average of FEF25-75% 
predicted level which was 0.355 standard deviation units lower 
than non-smoking children with two smoking parents. These data 
not only confirm that cigarette smoking by young children and 
teenagers has direct measurable effects on their pulmonary function, 
but also show that cigarette smoking by parents has a measurable 
effect on the pulmonary function of their children which is 
independent of any direct use of cigarettes by the children. 
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The authors have Investigated the effects of parental smoking patterns on 
the pulmonary function of children In East Boston, Massachusetts. A crude, 
inverse dose-response relationship waa observed between the level'©! 
FEF„_„% predicted ol children who never smoked end the number of smoking 
parents in the household. Compared to children with two non-smoking par¬ 
ents, the level of FEF n . n % predicted was 0.156 and 0.355 standard deviation 
iplts lower lor children with one and two currently smoking parents, respec- 
lively. An additional decline In level ot FEF n . n % predicted was observed for 
children who themselves had smoked. Smoking children with two smoking 
-parents had an average FEF^.^% predicted level which was 0.355 standard 
deviation units lower than non-smoking children with two smoking parents. 
These data.not only confirm that cigarette smoking by young children and 
teenagers has direct measurable effects on their pulmonary function, but sis© 
show that cigarette smoking by parents has a measurable effect on the pul¬ 
monary function of their children which Is Independent ol any direct use of 
cigarettes by the children. 

respiratory tract Infections; smoking 


Despite the continued warnings con¬ 
cerning the health hnzards of cigarette 
smoking, large numbers of adults con- 
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tinue to smoke cigarettes (1), and increas¬ 
ing numbers of teenagers have also taken 
up the practice (2). The continued use of 
cigarettes has raised concerns regarding 
the effect on non-smokers of breathing 
cigarette smoke. A number of studies (3) 
have documented that, depending on such 
factors as ventilation, the number of 
cigarettes smoked, and the volume of the 
enclosed space, cigarette smoking can im¬ 
pose a pollutant burden that may poten¬ 
tially be hazardous to the health of ex¬ 
posed non-smokers. 

Other studies (4-11) have demon¬ 
strated that children who are exposed to 
parents who smoke carry an increased 
burden of respiratory illness. This associ¬ 
ation has been observed os early u the 
first year of life (7, 8,10), and it has baen 
noted to extend into the early teena (4, 6, 
9). Roth acute respiratory illness episodes 
(4-8, 10) a9 well as occurrence of chronic 
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symptoms (9. 21) have been reported. 
However, with the exception of a study by 
Schilling et al. (12) which failed to find 
any effect, the pulmonary function corre¬ 
lates of the exposure to parental smoking 
have been largely unexplored. 

As part of a prospective study of risk 
factors for obstructive airways disease 
which may be operative early in life, we 
have investigated the effects of parents’ 
smoking patterns on the pulmonary func¬ 
tion of their children. Our findings 
suggest that a child’s passive exposure to 
cigarette Bmoke has an adverse effect on 
the child’s pulmonary function. 

Materials and mtthods 
Sel xtion of the sample 

A random sample was selected from all 
children^ aged 5-9-years-of-agc, in the 
public and parochial schools of East Bos¬ 
ton, Massachusetts, as of September, 
1974. Thirty-two per cent of all children 
in each school in the community studied 
were randomly chosen to ensure a uni¬ 
form geographic distribution in the com¬ 
munity. The number of children initially 
selected for this study was based on esti¬ 
mates of expected refusal rates and on the 
estimated number of children needed for a 
follow-up study on familial patterns of 
chronic productive cough symptoms and 
obstructive airways disease as deter¬ 
mined from a previous study in this com¬ 
munity (13). Table 1 details the outcome 
of the selected sample. 

The community of East Boston is a geo¬ 
graphically defined neighborhood within 
the city of Boston in which the inhabit¬ 
ants are of predominantly Italian- 
American descent. Sixty-three per cent of 
working adults in the present sample 
were employed as clerks (or in related 
clerical positions), craftsmen, service 
workers, or were among the operatives 
defined by the US Census definitions (14). 
Only 5 per cent held professional, techni¬ 
cal or managerial positions. Approxi¬ 


mately 40 per cent of the adults had at 
least a high school diploma. 

i. . Screening of the sample 

Between January and June, 1975, 
interviewers visited the households of the 
children who had been selected for the 
random sample. These interviewers had 
been specially trained using materials 
provided by the Division of Lung Dis¬ 
eases, National Heart, Lung and Blood 
Institute (NHLBI). They enumerated all 
residents of the households and asked 
each to attend a special neighborhood 
clinic where we could obtain respiratory 
symptom and illness histories and mea¬ 
sure of pulmonary function. Those fami¬ 
lies who agreed to participate but who did 
not come to the clinic were screened in 
their homes. 

Standardized questionnaires were used 
to obtain histories of respiratory symp¬ 
toms and illness as well as smoking his¬ 
tories and demographic data. Separate 
questionnaires were administered by the 

Tarl* i 

Outcome of tomple of index children aged 5 -9 year< 
nelectrd for study nf the effect if parental umokittp 
an their pulmonary function. Kant Boxton. AM. IH74 


Sample 

No . of 
thiWrrn 

Selected 

806 

Not available* 

lie 

Total living in study community 690 

Not contacted after 3 


home visits 

50 

Located 

640 

Parents refused 

175 I27.3»)t 

Language problem! 

6 

Other 

4 

Total interviewed 

456 m.m* 

Total with usable data 

444 <69.4a» 


• The Urge proportion of person* who moved prior 
to being contacted can be attributed directly to a 
period of instability related to problems of achool 
desegregation in the city of Boston. . 
t Per coni of MO. XV 

t Did not apeak English or Italian. ■*“ 'O' 
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interviewers for subjects less than 10 
years of age and those 10 years and older. 
Questions relating to chronic coughs 
phlegm and chest illness were those pro¬ 
posed for lung program epidemiology 
studies by the Di vision of Lung Diseases, 
NHLBI (15). Parents answered for chil¬ 
dren ages 10 years and younger for all 
questions except those pertaining to the 
child's smoking history; all other persons 
answered for themselves. Smoking his¬ 
tories were obtained from all children in 
the absence of their parents during the 
pulmonary function testing. 

Pulmonary function testing 

Subjects performed forced vital capacity 
(FVC) maneuvers while in the sitting po¬ 
sition and without the use of a nose dip, 
using an eight liter, water-filled, porta¬ 
ble, recording spirometer (Survey 
Spirometer, Warren Collins, Inc,, Brain¬ 
tree, MA). Subjects were encouraged to 
perform FVC maneuvers until five ac¬ 
ceptable tracings were obtained, or until 
it became evident that they could not per¬ 
form adequately. A tracing was consid¬ 
ered acceptable if it was at least four sec¬ 
onds in duration (adults were encouraged 
to blow for at least six seconds) and if the 
interviewer felt that a maximal effort had 
been made. All tests on children were 
done by one of two interviewers, each 
with at least two years of experience. 
Each subject’s standing height was mea¬ 
sured without shoes to the nearest one- 
half inch. All pulmonary function mea¬ 
surements were corrected to body tem¬ 
perature, pressure and water saturation. 

One-second forced expiratory volume 
(FEV,) and forced expiratory flow 25-75 
(FEF,*- t <v) were obtained by standard 
techniques (16). The working FEV| was 
obtained as the mean from the best three 
of five tracings as recommended by the 
Division of Lung Diseases, NHLBI (15). 
FEF r ,- n *8 were obtained from the same 
tracings, and a mean was calculated. The 
working means were converted into per 


cent predicted values using the nomo¬ 
grams of Dickman cl al. (17) for subjects 
less than age 25 years and those of Ferris 
et al. (18) for subjects 25 years and older. 

In addition to the retrospective respira¬ 
tory symptom and illness histories ob¬ 
tained at each subject’s entrance into the 
study, the acute respiratory illness expe¬ 
rience for the five through nine-year-old 
children was assessed prospectively over 
a two-year period using methods previ¬ 
ously described (19). Briefly, parents of 
children were colled by telephone every 
two weeks (except in July and AugUBt) for 
the two-year period September, 1975, 
through June, 1977. Those children who 
had experienced one or more selected re¬ 
spiratory symptoms in the previous two 
weeks were visited in their homes for a 
more detailed history of their respiratory 
symptoms. Definitions of upper and lower 
respiratory illness were identical to those 
proposed by Monto (20). 

Definitions of cigarette smoking 

Adults (age 20 years and older). Adults 
were defined as having never smoked if 
they never smoked or smoked less than 
one cigarette per day for more than one 
year, or less than 20 packs during their 
lifetime. Current smokers were defined as 
those who smoked more than these 
amounts and who were smoking within 
one month of the time of interview. Ex¬ 
smokers were persons who hod stopped 
smoking more than one month before the 
time of interview and who hod smoked 
more than the above amounts. 

Children (age 19 years or younger)\ 
Children were considered to have never 
smoked if they never smoked as much as 
one cigarette per week. They were classi¬ 
fied os ever-smokers if they were cur- 
rcntly smoking or had at some time 
smoked ns much as one cigarette per 
week. 

Analysis of data 

Households were divided into three 
groups on the basis of parental smoking 
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pattern (table 21. and only those for which 
interview data were available for both 
parents have been included in this 
analysis. Households in'which only one 
parent was interviewed were excluded 
since, for the purposes of this analysis, it 
was necessary to have accurate smoking 
histories for both parents throughout the 
lifetime of the children in the household. 

FEF X y- 7 > was used in the present 
analysis because it provided better dis- 

Tabuc 2 

Classification of households on the bosis ef parental 
smoking pattern. Bast Boston, A/A, 1974 

Two "never" nmoking parent* (type 0) 

a. Both parent* never »moked. 

or 

b. One or both parent* nmmoker* but neither 
smoked at any lime during the lifetime of 
all children. 

Two "current" »moking parent* (type 2) 

a. Both parent* current amoker* and smoked 
during firat year of life of all children* 

or 

b. One or both parent* e*-*moker* but both 
amnked during fir*t year of life of all: 
children. 

One "current" *moking parent (type IV 

a One ''never" and one ’’current” parent 
amoker. n* dtTinrtl above. 

* No current amoker* eacluded on thi* hn*i*. 


crimination between children in the vari¬ 
ous household smoking groups than did 
FEV,. Initial age-sex standardization was 
carried out using the nomograms referred 
to previously. However, it was observed 
that the variability around the mean 
FEFty-n per cent predicted (FEF n V*> 
was high (1 SD > 20*). Therefore, to de¬ 
crease the variability of the FEF**-n* 
measurement, and thereby increase the 
efficiency of the analysts and provide a 
more direct menns of comparing children 
in different age-sex categories, en 
FEFn-n* wore (FEF-Z score) was de¬ 
rived as follows: Children were divided 
into sex-specific, five-year age groups, 
and adults divided into two sex-specific 
groups. Within each group, subjects were 
rank ordered and the ranks converted 
into a cumulative frequency distribution. 
Each rank was then assigned a score from 
a table of areas under a standard normal 
curve (21). Each score corresponded to the 
position of the rank in the cumulative 
frequency distribution. The mean score 
within each group was thus 0 with a vari¬ 
ance of 1. The scores con, for example, be 
interpreted as follows (figure 1): persons 
with a score of +1 would have nn 
FEF r .. 7 .\* equal to or greater than 84 per 
cent of the members of their age-sex spe- 



FiittiKK I. Interpretation or FEF-Z score The FEF-Z *corr* ore normally diMnbutrd with a mean 
*p) of 0 and variance of 1. Subject* with n score of 10<rV would hove on FF.F,. ?/* predicted equal to or 
greater thnn 8-1 per rent of their peer* ihalcbod rra**-hntched area*! Subject* with a «-orr of 
would have *n FEF,> ,/* equal to or greoler than only 16 per cent of their peer* tcro**-hate bed areal 
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cific group; persons with a score of -1 
would have an FEF fW >* equal to or 
greater than only 16 per cent of their 
group. Linear regression (22, pp, 
135-147) of FEF-Z score on age failed to 
show any trend toward age ordering of the 
ranks within each age-sex specific group 
for subjects aged 5-19 years (all except 
,-three children were age 19 years or 
younger). 

A weighted mean FEF-Z was obtained 
for the children of each household in¬ 
cluded in the analysis. The weights were 
deri ved from a one-way analysis of vari¬ 
ance <22, pp. 279-285) which had demon¬ 
strated familial similarity of level of 
FEF-Z score. The effect of the weighting 
procedure is to take into account the vary¬ 
ing size of sihships in the calculation of 
the overall means (see Appendix). 

All tests of statistical significance have 
been reported as one-sided p values. The 
use of one-sided p values was felt to be 
justified since the alternative hypothesis 
of a protective effect of parental smoking 
on pulmonary function of children did not 
seem plausible. 

Selection of households for analysis 

The 444 index children initially entered 
into the study (table 1) came from 404 
households. In 318 of these households 
(79.0 per cent), both parents were living in 
the household at the lime of survey. Two- 


hundred and forty-six of these 318 house¬ 
holds (77.4 per cent) had complete data 
collected for both parenta (in 70 house¬ 
holds, the fathers refused to be inter-"' 
viewed, and in two, the mothers refused). 
These households where only one parent 
was interviewed were comparable to 
those where both parents were inter¬ 
viewed in terms of number of chi ldren per 
household interviewed (2.5 vs. 2.5), chil¬ 
dren’s age in years (median^ 8.4 vs. 8,4), 
and sex of children (per cent male, 52 vs. 
53), per cent of children who had never 
smoked (19.6 per cent vs. 17.3 per cent), 
density of people in the household (persons 
per room, 0.84 vs. 1.00), type of heating 
system in the house (per cent gas, 33.8 vs. 
29.3), and the level of education of the 
interviewed parents (per cent with high 
school diploma, 43.1 vs. 45.9). 

Of the 246 households with data for 
both parents, 154 (62.6 per cent) had ade¬ 
quate smoking history and pulmonary 
function data for at least one child in the 
household. Ninety-two households where 
both parents were interviewed were 
excluded because no child in the house¬ 
hold had data for both pulmonary func¬ 
tion and smoking history. In table 3, the 
characteristics of the 92 excluded house¬ 
holds are compared with those of the 154 
included in the study. Children from 
excluded households were younger and 
came from households where fewer chil- 


Ta*Ul 3 
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dren per household had been interviewed. 
In other respects, these households were 
comparable to those included in the 
analysis. 

A further 29 per cent of the 445 children 
of all ages available from the 154 house' 
holds which form the basis of this report 
had missing data for pulmonary function 
and/or smoking history and, therefore, 
could not be included in the present 
analysis. Children who were excluded for 
these reasons were younger (median age, 
8 years; mean age, 8.4 - 3.6 years! than 
children available for analysis (median 
age, 10 years, mean age, 10.3 t. 3.7 years) 
but were comparable with regard to sex 
distribution (per cent male, 54.4 vs. 52.2). 
There were 87 children who were 
excluded only because of missing pulmo¬ 
nary function data. Thirty-seven of these 
children from types 0 and 1 households 
(table 2) had smoking histories which 
were comparable to children included in 
the analysis (never, 81.1 per cent vs. 82.1 
per cent; ever, 18 9 per cent vs. 17.9 per 
cent) and their median age (9 years) 
closely approximated that of children in 
the analysis. Fifty excluded children were 
from type 2 households and had a lower 
rate of personal cigarette smoking than 
those included in the analysis (ever, 12.0 
per cent vs. 21.9 per cent), This is ac¬ 


counted for by the fact that 34 168.0 per 
cent) of these 50 children were aged nine 
years or less and had never smoked (me¬ 
dian age for all 50 children, 7.5 years); 
This rate of smoking compares with a rate 
of having ever-smoked of 6.6 per cent in 
the children aged nine years or less in¬ 
cluded in the analysis (p ■ 0.124, Fisher's 
Exact Test). 

Results 

Children from type 0 households (table 
2) who themselves had never smoked 
cigarettes had higher average levels of 
FEF-Z scores than children from type 1 or 
type 2 households who never smoked 
(table 4, "all sibships"). Average FEF-Z 
scores differed by 0.156 and 0.355 stan¬ 
dard deviation units between type 0 
households and type 1 and 2 households, 
respectively. Although none of the spe¬ 
cific differences are statistically signifi¬ 
cant (table 4), the trend is consistent with 
• decreasing Icv ejW'T dhc(ibn^in^t5^?hil- 
drenjiwitht|ncrcMinB ; ?pa rentol smoking 
(XT trend - 3.316: p 0 0.m 

An identical result to that observed 
above is obtained if the analysis is re¬ 
stricted to children who never smoked 
and who also did not hove any siblings 
who smoked (table 4. “sibships with only 
non-smoking children”). The comparable 
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by ScMjoeSold type by hou*rho2d type by household typ*4 



O 1 

2 

O 

1 

2 

1 * 

2 

Avrrine FEF-Z 
•core 

0.357* 0 20 U 

0 002 

0357 

0 194* 

0046 

0.222 

-0 173 

No. children 

26 75 

150 

26 

57 
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16 
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15 

31 
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differences between the households ore 
0.163 and 0.311, respectively. Again, the 
specific differences nre not statistically 
significant but a clearly consistent trend 
is observed (\? trend » 2.002; p m 0.079). 
This second analysis was carried out since 
some children who reported that they had 
never smoked might have smoked and 
this would most likely occur in families 
where there were also children who had 
ever smoked (2). Such misclassification 
would serve to exaggerate differences be¬ 
tween the different parent-smoking 
household categories. That this may have 
occurred to some extent is suggested by 
the observation that the average level of 
FEF-Z score was lower for children who 
never smoked and who lived with smok¬ 
ing siblings at least in type 2 households 
liable 4, "sibships with siblings who 
smoked"). 


liowcj^ldvclii|of'pulmonaf^ilSnctfon 
rcgardl cssd^tfjtct her one or both parents 
were^iinrentsmokeni (table 5). In type 2 
households, the FEF-Z score for smoking 
children was 0.355 standard deviation 
units lower than that for non-smoking 
children (-0.309 vs. 0.046, - 1.797, p 

- 0.035). A similar comparison for type 1 
households gave a difference of 0.429 
standard deviation units (-0.236 vs. 
0.194, * 1.533,p ” 0.065). When smok¬ 

ing children were compared to non¬ 
smoking children who came from type 0 
households, mean FEF-Z scores differed 
by 0.666 (-0.309 vs. 0.357, - 2.432, p 

«= 0.01) and 0.592 (-0.235 vs. 0.357,/„ - 
1.863,p *= 0.035) standard deviation units 
for type 2 and type 1 households, respec¬ 


tively. 

The possibility that the tower levels of 
Compared to children-who had nevett3FEF-Z scores in children of smoking par¬ 
ents were the result of an increased bur- 
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den of respiratory illness was investi¬ 
gated. At entrance into the study, parents 
of children aged 5-9 years were asked if 
their child luid ever had a doctor 1 * diagno¬ 
sis of acute bronchitis, pneumonia, croup 
or bronchiolitis, and the age n! which 
each was first diagnosed (table 6), There 
was no consistent tendency for the respi¬ 
ratory illness burden to increase with in¬ 
creasing parental cigarette smoking, til* 
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Further confirmation of n lack of associn* Discussion 

tion of parents* smoking and respiratory 

illness frequency is found in table 7. The The data presented^iiqjhis report^jndi- 
cumulative tw* ye ar respiratory illness of 

frequency ns determined directly in a parents may have a mc^^gai^eycnect on 
prospective study was very similar for non- 

children in the three parent smoking jjnnokm g effect 
categories. Moreover, there was no trend is pr^pm^mij^q^to psn??it^moking 
toward increasing illness burden with an hnd is nofape^ of 

increasing number of parents who tfie^chrtSrcVs smoking Habits. The aver- 
smoked. age level of age-, height* and sex- 

indices of household crowding and type standardized FEFWt* of children who had 
of home heating system were also men- never smoked declined progressively be- 
sured. The mean number of persons per tween families with two parents who had 
room was virtually identical for the three never smoked through families with two 
household types (type 0 = 1.04, type 1 = currently smoking parents (table 4). The 
L10, type 2 «= 1.00). Analysis of the average decline in FEF, v - n ranged be- 
number of homes with central gas heating tween 0.15-0.20 standard deviation units 
systems in kitchens (a common type of with the addition of each smoking parent 
home healing system in East Boston) to the household. Moreover, the difference 
showed that typo 2 households had a in the average level of FEF*.%-t* was as 
smaller percentage of such systems (23.7 large between non-smoking children with 
per cent) than type 0 (54.5 per cent) and two non-smoking parents (type 0 house- 
type 1 households (78.3 per cent). holds) and similar children with two 

Attempts to directly monitor the indoor smoking parents and no smoking siblings 
environments of the three parent smok- (0.311 standard deviation units) as it was 
ing groups for levels of various air pollut- between smoking and non-smoking chil* 
ants were unsuccessful because we were dren with two smoking parents (type 2 
unable to obtain the cooperation of a suf- households, 0.355 standard deviation 
ficient number of households. Data from units). 

previous work in East Boston (13) have Although some of the specific compnri- 
shown that there are no overall differ- sons between the parent-smoking house- 
cnces in outdoor air quality in various hold groups did not achieve statistical 
parts of the community. significance, the patterns of decline ilg 


Taim.k 7 

Titictl .mir rr*/Mr«i/orv ilinr m* txprrirncr for chihirrn afitxi S-9 vrora, by po nr nt arnttMin# ra/r#«»ry, 

EoU Bo*ton. AM. t97H -1977 



No. of illnrwtn) 


Parent •molting category 


Type 0 

Type 1 

Type 2 


0-1 

2IS7P 

17121 3) 

20(21.3) 


2 3 

7130.41 

31 (38.8) 

31 (33.0) 


**3 

14160.9) 

32 <40.01 

43 (45.7) 


Total 

23 

80 

94 


• Include* upper *nd lower respiratory illneenc* nnd rpiNode* of isolated cough (20). All children aged 5-9 
year* in the variuu* household group* for whom *ech data were available are included, regard lea* of 
whether or not they weir included in the analysis of pulmonary function. 

1 Per cent of column totnt—mnlr* nnd female* combin*»d hecwuac their rate* were not aignlflcnntly dif¬ 
ferent fxt - 3.920; p •» 0.417). 
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lewis of the standardized Fhr rv : .. wm» 
consistent in all the ahalysos^fhost'Tom* 
pa r isons* ,wh ichi reflected t he extremes of 
$*hat migh t Ik* considered a dose-response 
relationship between parental smoking 
jimi the childrenV. level^f FEF JV . j**e.g., 
r^m^moking children of two non-smoking 
parents vs. smoking children of two cur¬ 
rently smoking jmrents) did achieve 
statistical significance. 

The question of the validity of the ob¬ 
servations reported bears directly on the 
nature of the sample of subjects used in 
the present analysis and the method 
for standardizing FEF**. TS . Families 
excluded because only one parent was 
interviewed were comparable to families 
with two parents interviewed with regard 
to important demographic and smoking 
variables. A potential problem docs exist 
in the 154 two-parent families finally 
selected for analysis. Children from these 
families who were excluded due to miss¬ 
ing pulmonary function and/or smoking 
history data were younger and, con¬ 
sequently, smoked less than those used in 
the analysis. Most of these differences 
were accounted for by the children 
excluded in the type 2 families. These 
excluded children could have biased the 
results only if their relative youth and 
lack of smoking experience diminished or 
enhanced their susceptibility to the ef¬ 
fects of their parents’ smoking There is 
no evidence to suggest the former pos¬ 
sibility, nor does it seem likely. Any en¬ 
hanced susceptibility which these 
excluded type 2 children might show 
would tend to increase the st rength of the 
reported associations. Therefore* ou^C- 
sults could be, biased loward an uncpl- 
cstimnte of the tru^magnitude of the oV 
served relationship? 

The use of the FEF-Z score is not likely 
to account for the observed results. Pre¬ 
liminary analysis demonstrated that 
there was no age ordering of the scores 
either within each age group or in the en¬ 
tire group aged 5-19 years (i.e M the group 


that included all but three of the children 
in this analysis). Thus, any minor age dif 
ferences between the three household 
groups could not account for the findings 
in this study. Although the use of the 
FEF-Z score does not permit n direct con¬ 
version back to a flow rate, this is not a 
serious limitation for the present report. 
The major interest here is in relative dif¬ 
ferences between groups of children. For 
this purpose, the score is ideal since it al¬ 
lows estimates of relative differences 
across a wide range of ages in terms of 
standard deviation units which are easily 
understandable. 

Our findings differ from those of Schil¬ 
ling et al. (12), who addressed this prob¬ 
lem but were unable to demonstrate any 
effect of parental smoking on the pulmo¬ 
nary function of children. Several factors 
might explain this variation. The defini¬ 
tions of parental smoking differed, with 
Schilling et al. (12) using only parents* 
current smoking as the criterion. Differ¬ 
ent measures of pulmonary function are 
also reported, and the disparity in the two 
sets of findings may reflect differences in 
the inherent ability of various measures 
of pulmonary function to distinguish be¬ 
tween the gioups of children. Finally, the 
analysis of variance used by Schilling et 
nl. does not appear to properly correct for 
the differences in sibship size and the fact 
that there is a significant intraclass corre¬ 
lation of pulmonary function among sib¬ 
lings. These factors have been controlled 
in the present analysis. 

The mechanisms that underlie the pro¬ 
gressive decline in FEF»_ n with increas¬ 
ing parental smoking are conjectural. Our 
data do not suggest that an increased re¬ 
spiratory illness burden is the explana¬ 
tion, os has been suggested by others (7,8, 
10). Studies which have examined chil¬ 
dren in the first few years of life have con¬ 
sistently found an association between 
parental cigarette smoking and increased 
episodes of respiratory illness (7, 8, 10). 
The present data are retrospective in this 
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regard liable 6>. and the tminlwr of typo () 
households available for analysis was 
very small Therefore, our data may not 
be as sensitive ns those in studies which 
directly observed infants and very young 
children. Studies using populations of 
children comparable in age to our own 
have focused largely on the relationship 
of chronic symptoms (5, 9. 11) to smoking 
habits of adults, and their data are not 
comparable to ours. In one of these studies 
(5k which evaluated acute respiratory 
tract illness, data were collected retro¬ 
spectively with no confirmation by pro¬ 
spective follow-up. A scries or studies (4, 
6k which focused on acute respiratory ill¬ 
ness in relation to parental smoking, did 
show an association between an increased 
numoer of such illnesses in the children of 
smoking parents in the seven days pre¬ 
ceding interview. It is difficult to compare 
such findings with our own,since the 
methods and period of observation are so 
different. 

Although the assessment of socio¬ 
economic status and individual household 
environment is incomplete/our limited 
data do not suggest 

jjm 

^Ininfh^ the results we obUfmeo: Indices 
of crowding were comparable in the three 
household groups. Type 2 households 
were least likely to have large gas- 
burning heating units in their homes. Fi¬ 
nally, the range of socioeconomic status, 
ns indicated by job and level of education, 
is limited in the study community. Be¬ 
cause of the small number of type 0 
households, a meaningful analysis of 
these factors could not be undertaken. 

The possibility that contamination of 
indoor air by cigarette smoke may play a 
part in our findings has not been system¬ 
atically explored. We were unable to de¬ 
termine satisfactorily to what extent the 
atmospheres of the homes of the various 
household groups differed. However, 
others (3, 23, 24) have demonstrated that 


cigarette smoke contaminates indoor air 
to a substantial extent anil that .substan¬ 
tial amounts of respirable particulates 
such as tar and nicotine, ns well nscnrlxm 
monoxide and other gases enn be detected. 
The mechanisms bv which this contami¬ 
nation might affect the lungs of non- 
smokers have not been well studied. Tars 
have been shown to be allergens capable 
of inducing precipitin reactions in rabbits 
(25), and, although it is not believed to he 
an allergen itself, nicotine may he able to 
function ns a hnplcn when combined with 
other substnnccs (26). Becker et al. (27, 
28) have isolated a glycoprotein present 
in tobacco smoke to which human volun¬ 
teers demonstrate cutaneous hypersen¬ 
sitivity and which is capable of activat ing 
Factor Xll (Hagerman factor). They pos¬ 
tulate that the glycoprotein may trigger 
an inflammatory response via activation 
or Factor XII which might be related to 
the pulmonary injury associated with 
cigarette amount of 

ns wollhsurcly. n grent 
deal more work will he needed to clearly 
define the risks to the lungs of non- 
smokers. 

At present, obviously, it is impossible to 
know the long-range health effects of t he 
observations reported here regarding the 
passive effects of parental smoking. The 
long-range effects are the focus of the pro¬ 
spective portion of this study as it con¬ 
tinues over time. 

In addition, ollhough this report hns fo¬ 
cused on the passive effects of parental 
smoking, it is important to remember the 
very direct effect of the children's own 
smoking habits on their relative levels of 
FEF t *. u T^ejoj^ta lend addiUonal.sup- 
port 

^^30^l^at cigaret^^mpking in fntl- 

quencer^ and total 

^ugarett^^n^mptioti. Additional data 
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arc In-mg eollccU'd in tin* Hast Boston 
population to explore this problem in 
mon* dept h. 
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Appendix 

A. One-Way Analysis of Variance-Random Effects Model 

I V„ =■ p + A r 4 e u ; A t - MiO. - NiO, *r*L 

when* Y„ - FKF-Z score for thejth person in the rth household, 
jli = mean FEF-Z score for the population, 
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A. random effect due to family, and 

random effect fnrjlh |* k rs?*n in tih family. 

2 . Y, ft A. • 17 , 

where V - the average FKF*Z scon* for the rth family, 

/V, ~ ns alwivr, and 

<7 = random effect within the rth family and - 
and variance (Y,\ - <r] + •r'/Af, 
where A\ - number of persons in jth family. 

3 V - Yjlw t 

where u %, « + tr T IN t ) 

and variance iY) » 1/I*e, 

B. Exa mpl r n/* WVf £h ting Froccdunr 

From l Way ANOVA *r» - 0.723 <r] - 0.230 
No. in 

Family ith Family Y. ir; it'.V. 

1.049 1.982 

1.691 -0.323 

_2J23_2.664_. 

I«\ = 4.863 ±w>Y t * 4.323 


1 

o 

3 


1.889 

“0.191 

1.255 


? . i?| . 0 M0 
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